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(54) CONNECTION DIVIDING METHOD, SCHEDULING METHOD, TRANSFERRING METHOD AND 
NETWORK SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce calling blocking by dividing 
a single ATM connection to plural sub-connections and 
independently routing each of sub connections then so as to 
carefully design division so as to maintain the probability of a cell 
delivered out of order. 

SOLUTION: A transmission side scheduler sends an ATM/RM cell 
0 through a sub-connection 1 to start cell device patching. Then, 
before switching to a sub-connection 2, two ATM data cells are 
transmitted. Next, an ATM/RM cell 1 is sent through the sub- 
connection 2 and two ATM data cells follow it. Similarly, before 
sending a next ATM/RM cell, transmission is switched to the other 
sub-connection. This process continues and the transmission side 
scheduler exchanges all the usable sub-connections with each 
other. In a receiving side scheduling, all of the receiving side 
buffers are scanned first to select a buffer with a cell of the 
smallest number. 
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umm 1 ] mmm t mm\ t (nmcn a t urn m%m 

[If 2 ] ATMt;lfi (RM) t;i/*<|9EAT 

M^—^iz;ucr)^p— lc#Jjn£*t. lMrEA TMita(«a 

( RM) iz ;H*ffiSB ATMf-»^i2 ;UCDIIIJ?# if & tlfc 
IBiltDfc^fr^ffl $ tt* C t IT £flt *a 1 ice 

umm s ] pf y a v + > y $ § » i c a t m 

a) 1*ft£»&;Kfc#«<&«*£«ttU 

b) ? U 

c) UPC (Usage Parameter Control) tfctH^SfR 
Ls 

d) ATM • RM-tr;KDH»iSN rm <7>«[SiHRL. 

e) «Ll^^S«l*aS?LT. ATM - RMHIJftf^ 

f ) ATM - RM~lz;U£^tib Its HfTEA TM - R Mjllft 
*#^>££ 1 filfiJMOU 

h) 7P-E#tt«Sfi^9U 

k) % L-y-ymm&x^vz? \ icfcu\T«jy*Ae>*t* 
x^^e- j snyjE-rx^v^s*^* 

a) ^»e«)&tifc»wa>a**a#?L. 

c) UPC (Usage Parameter Control) ttJi^ffllR 
U 

d) ATM - RMt;KDIUaNrm0l*IJ?Ls 

e) »*^S8«ffl/<^^TrtiC**^»l«CDfca<><DA 

T M-x—^ -tr;u^f#*> frolic A*t. 

f) ifiRM (erm) (Dm&mizm^L. 

g) gll/\777(?)iUiiLt, ^CDmflzfli/h 
a? t N ~ ilS-§-0>ftlf h>tltzA TM - RMir;U£f#0/^y 

h) %LXx^^gfcfct>TSfR$ttfcATM - RMir 



W<ERM(Dl<t y ^CD ATM * RM-fejb 
&X*±TOA TMf-$ti^lU 

i) t LXx^^glCfcl^TatRStlfcATM - RM-fe 
Jlfr E RM(Z)fiIiil±-e ft 5 £ & . Xx^^e (D^flftiJ/ \ 
7 7 7 WtDttfflWffift A T Mf-$ t UyOT*? 

h U 

j) E R MCDfiit^rXx V Z? g IZ'fSl^XMiR^tltz ATM 

• RMiz;KD~aS#J:y^;#^t<D(cMiTL, 

k) Xir^ « <&ttfflWfl&£*;u*2lfcH U 

i) ±rcDgllfJj/N^^Tlc^tLTXx^^f -k £H 

ATM - RM-iz;K^f5Hlrt(CN rm Xtt^ticl: y {J^lMgft 

£a^?T^hS*u £*fcif*Ltf. lltrE-b;utt*t* 

If*Ji4fClBmtDXxv ; a.-'J>^;4 0 

§ : fgfJJ/\^-7T^ / >^< tti 2O0ATM • RM~tz)UX 

[Mf^lf 8] Nrmtt*«t< it 3 2"e&£. Ii*H3 
(cIBtEcOXxv^-U >^;4o 

[If *3S9] PNNI (Private Network to Network 
Interface) :?Ph=UUA^ * ^-fe — vStS3lt'Sfc«> 

If #31 1 ICB«<D« o 

o] iEf^tStt, pnni 
[M^in 1] mm^ymmt. pnni %mm-t& 

fo—Tr* lstf<DWz-£y hTVJZinh. If*ll9{C=B 

[If^il 12] PNNI (Private Network to Netwo 
rk Interface) ~Ju K=3;b$ffifflLT> ^-tz — v^l^ 

a) HBtLfcWS. tLKBfA^toSto&tLfcBai^y 

b) MIB^f^PfCD^^IC^Lr P N N I ;u— 

c ) t, L WEirUt L fc Pf 7b<X -T- ^ a IC js t \ T $ ^ 

35:1^ 6. StrlBfil^LfcPf (c^LT P N N I ;u— x-f > 

d) t, ixf 'y^bScfct/xf (cfct\r;u— 
>^^ttf-MlBIimLfcPffccfci;MIB"T^^S:ff A*t 
pT^T^:^^^. #TEa»L/=PT L. 
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tttz MIS PI* LfciffcJ; 7b<§ It A+v 

of BMt? & b , ffj8B-fe ;u £ fftit ^xf 

[|f*iI13] PNNI (Private Network to Netwo 
rk Interface) Zfa hp;i.$ttffl LT j< — v£$£ii 

a) li|*L7=n¥lc^LTPNN 
U 

b) t LfII5Ii|*Lf_Pf A^'SiltA^Wtlrfeii^b, M 

c) t l_ffJl3I<JSL7=fl? fr'X^f -y :/b^;:fcl^TS:f•tA;f^ 
D^H&-t:-&<, A^o, t L.ii|*Lfciif^<S6^tobti7i:ra 
ft* UaL^*«$^i:^-5^'i, tufBIiJjiL/cPf £ 

d) X J r-7^cCD|1Jl5-y-'^P¥(D#^(cMLr P N N I )l> 
—t ■< > ^"ifeS? £ L, 

e) tLX^'y^dlCfct^-Ol'— T--f ^JitlfcXff 
■y c <73fJlB+r ^Pf *<ait Afraimvti^U & , ffiIBIU# 
Lfci?$7P'^U 

f) % LXf'V^d Icfo t % "OU — >y$tt7=X^-v 
^cCDffIIB-^^BfA<gltA^pISI'efei)^8, ftfiBiW 
l tz p¥ £ «# it $ x t- -V ? * *r * li^ii „ 

^ifew-y- ^s«i*miiBi@i«ffli] t mm&mm t nmizm ± 

wiM* v-t— vttATyf- 5»-b;utc|g^$+L N 15 IB A 

|tFlBg:«« ttHMBSftfl! T? fit B -y -tr - v 

1 5 ] mJlBMmiJX^ <t|tjIBS«« 
X7-Vi-7ff)#^IS:X^'J >y h • +r^'L-f ■Vl=a*'> 
tU fllBX^U -y h ■ -y-^U-f A'li^JtECOA TMb-ft 

(a a D roai^Trfey n ffFiBx^u v h • -y-^u-r-v 

B&SB!f*Jfc#SljA A Lli^JfcCDA A L 

u-f -vtiwjBx^u v h ■ -y-^u-Y^t^^-r^. 

III 4ICsB«<0^-y h7--?vXfi». 
[fPJICDPiffl&l&BJ] 
[0 0 0 1 ] 

M'j>u *-y h^—- ?^cfcym<fiifflt--s/=toic at 



M ft «| * ^ «G)-y- ^»«t I =: »« -r 4 C 1 1 = H r -6 . » 
*#PJrt. h9-i>ATMMS»ilL, <y 

■fe - v £ -f- H h <D +r- j$ £ a L T m. -5 * h 46 CD -> X A 

hr? — O ■ vXiF-AfcJ:t>*-y-^Stt^iiLTSi>HfIlc 

Atja TM-t* ■ y a—$'Am-? &tzSb<n?5mzmmib 

[0 0 0 2] 

X • 7PF3M3^V3> - *'JI>f7 K • :7 a 
r-3;U<tlC^g^tL-5) =}*<7isa > ■ UX ■ ^"P H=) 
;Uro7J-X=fy— IC&UT, -< *-y h • ^"P hrjJU 

•S^Wfe^ (fine-grain) * -v h 7— ^ If/\*7 >Xlc 
[0 0 0 3] flfe7i, A TMCDcfc va> • ^- U 

c$+Lftiit**BfM-<bic^Lrssey«i»L«:t^. 
[0004] ««wifjtib». ttsaFtift^flf 

«r H.^J*«I=» L r +»T?*e <t # Ktf c. tf & lc * *t 
(QoS) Lfc**, J:y/<9>xa>4:*i 

[0 0 0 5] **W[c«fcS*«»«tt, SMif-fy 
^JUP (PSDN) lc^J^,^Tffiffl^^^•S. it^M^b (In 
verse Multiplexing(IM)) (DjSW^Jtofe-S^jiroT'f 

* u r , m-o>&i*mwa#wm&m&ft & tz 

iK)0>^ISt?$i-So J. Duncanson, "Inverse Multiplexin 
g", IEEE Communications Magazine, April 1994, pp. 
34-41 £#SliCD Zto ATM^IIji: I MOMX 1 ^ 
»{D^-^ft|Itt, ^P h=i;Hbff^lBjifet--SffIlc, -fe-y 
hT-v 7°£Htel-ttil£tJ:h,ti;i\ Sot, I M©«^lc 

36^ M^OOy^P— ^lcfcl\T^i:$ti^o CtibC7) 

[O0 0 6] I M(Di§-&lZt$l\T. 7 Is— AJt^f-y h 
36<, S«ffli|T-(75 7U-AIB5iJfflCD*MMtfliT?&-S, ffl 
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^"Aggregation of Multiple Independent 56 kbits/s 
or 64 kbits/s channels into a Synchronized Wideban 
d Connection"!*. 2 5 efO^-j h<DS#CD#(f b tu 

tz 7 b»Aes z t *< pjfl-cfc y , -t*tii-b;i/iEM * 

Jt«M«fey3b^y^-r<1'4o ANSI Draft from TIA Go 
mmittee TR41.4. pp. 3014^#^<Z)C 1 0 
[0 0 0 7] 

[0 0 0 8] *SiSW(7>gfl«JI3\ K0ATM*7 h^™ 

•So 

[0 0 0 9] fi£*0A TMIi-b;Ull(f:#ltlcMLrCD« 
ffU «-»ll=«i:oT5l#iECS*Lft-lr;KDJ||«:n*iE3fe 

;u»5fe t . -d fc-fr ?«tt $ a * *<br % -b su6£S 

[o o 1 o] ^mm<nm<Dmmtj:Bm{t. ^vvn—o 

J: 5 Z tlz&& 0 *<D<fc?fc:i— ^aS«14 (tran 

sparency) «#<DT^U -tr— > 3 >tS»tt<D** 

BR (Aval lable Bit Rate) 7 P — fiJfpcDcfc 5 # h ^ "7 
[0 0 1 1 ] 

*ft«£«#-r*o Mlt0ATMt^ 



[0 0 12] ^fP^dfc^T, ^TCD^ftlHScD-x — ^ 
(data-plane) £«ffifc<fctf A T 

M7^f-va>W^ (aal) -Tf*^-ir;Mb**i 
^>o X, fl-^-ro3± (signaling enhancements) f£ s ]E^S 

Lxmm^ti^o j tLxztLh><Dm±itMimmv(D^B 

[0 0 13] *y h9-9»li|f/^>X*a 

bttfcUPC (UsageParameter Control) :?p^t-OU 

[001 4] ^mntt. -b;mi*W(ta)fc«)«c*f 

Ll*SW)ATMjitSi«3I (ATM-RM) 

So ATM - RMt^lt **E<0«B&«d«*T?» 

y, (i£*<Di»*«<ba*i:f^*y*>sftATM««» 

So 

[0 0 1 5] fffC. *IP^<DgW£^j£^&fc<&fC. A 

t m m m * *r « i* . mmm t stmm £ <d mzm 

-x™^ - y *vHr— vlAATM^—- $riz;i/^#Ls ittBA 
TMx-»^^;K4|tjfBtt»<D"^^ff^(D1 91 y ^< ^ 

^ — v ^ mih atm^'v hi— $ main ^p^+> 

^ -5 J: 5 ( cffiSI-r * fc » (c ft * *l 4 0 
[0 0 1 6] $&3BrS*fitt, ATMSSfl (ATM 
• R M) ^;UA<ATMir— $iz^(D7P— (C^JO**t % 
■f *t 6 f*fJlB A T M -T— ^ ir ;KDjlBI*# tf h tLtzWZm<D 

[0 0 1 7] *#iJCDffi(Dll«tt. ATM^ 7 h9-^ 

UPC (Usage Parameter Control) ttfi, ATM - R 
M-br;KZ>JHffl»N rm <Dflt. &J:tf«Llvy-^«tt*S«? 
L ; (i i) ATM - RM*>— ^r>X*^>$r 

L ; (fit) ATM • RhAizJU^mthLX. ATM - RM 
v-^^^^^JI iimmL ; (iv)aWLfc 1 ^^ 
!ISJILtN rf i]S0ATMf — ^ -tr^U^riiltiti L ; (v) 
^p-iE^M±t*^^x^^ L ; (vi)^^S^^WyjSLK. 

s^^sasi ; (viot, L-y-^is«is^<oysi^6*i 

tun, (vi i i) & L^ymm^m^m^k>H?>^<^fs 

*LL^3f«a*a«L. ±IBX-x^^(ii)^e(v 
i i)ST?£JjfcyiI**- 0 

[o o 1 s] ^mm<D% -otm&mffl*. atm^^h 
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X, Wfimit* i^^^^^tifc^filcDflK. :7P-E 

#*»WU UPCtt»£»«?U ATM-RMtiKD 

19J«!&N rm <Dtt£3ItRL ; 3*JfT ^TrtlC 

^ymm<Dtzdb<DA r m^—^ -t^&n^ff mica 

tl ; IltSlfATM • RM (ERM) CDfit£^lC|§: 
V T £3tR L ; t LUtR^fcA TM - RMtMl 

ii-rsERM^flt^y/hst^^e). *(datm ■ r mhz 

ATM* RMiz;bA^»lt"SERM(7)fitJ5A±-t?a5«>& 
<7av9L ; «it5ERM(0M8«{SW:ATM - 
ftATMf^ti^Ilii L ; itO)8fl«/^7 ? T fc 

2O0lStl)ATM- RM-fe;KD®fflWfCN rm X{t^ 

*i<fc y^3&l^fta>-b^A<fc«>i: #f£(t. A TMf-^-t 

[0 0 2 0] totSbftiWIt fJlBSMftiJX^v 
CD ATM - RMHz^rafc**lfc«lC(Z>^.|!HS&**t-6. 
[002 1] fl&CDgfcfif*. NrmtfT^'J^-va^/^ 

-x b-t^mmm^-j^xmiR^^^, s;i$tt\ $ 

[0 0 2 2] tt0S6li, PNNI (Private Network 
to Network Interface) ~fu h3M< H ^ ^-fe— v^te 

fcttfcttfflSFti*. »«*st*#t;o t,otS644* 
Ali. ~t^glt#\ PNNI ^-f >?<D 

teivr. -ti- Claris pnn i ^ttfflti)ii,-f o^/ 

[0 0 2 3] *§PJ3<Dtt<D|gfite. PNNI^Ph^JU 

^^PffC^flJL ; Mm j *fy$f(D%*?lzMLXPM N I ;U 
t^&. JSOf (C&f LTP N N I -x^f >y»SSL ; 

[0024] *#Pj3CDte<7)®*if£. P N N I ^P h P }l> 
If LfcP?i:»LTPNN I n>--7 L >f >y*^£ 



It; t LP¥^<S:(tAti'5Jf6"e^< , j^o. ^togto&ft 

MLtPN N I fr—f-* L ; n>— 

^tifc^^of^itAtvBTf^^^fj:^, Pf£:?P^>? 
L ; tL+f-^of*<»(tA+LRr*-efc«ft&. n?*«#lt 

S o 

[0 0 2 5] *2gB8CDffijCDlM*[*, §«ffi 
A TMfM LT^ y-tr— v^fi^-r-SfciftCDJt 

?s«i:»a*ti, **<D-y-^»ai4«riBafe«ffltiKriB 

^-tr/UcE^ft, SdSBATM^r— 5i-tr;K*mSESHHM 

i* wiasfiffi -c * •> -tr - e? ^S7 -tr > ? 

[0 0 2 6] $6ft43tftli. 1»Eai««!X^-5?i — 5 

a >u-<^ (a a D ©awcfcy, mmxyj v h • 

*7HW/\'^77f*U WE»«tfl*|A A LI** 
3ECDA A L KttX^'J^h- •^> r H'-V<!:^*-r 

[002 7] 

»£L^5g|£<7>^Jig<D— 0^01 (a) ~ u) 

[002 8] 01 (a) fi, #U >->A<1 m{40*igitS 

A-*Clf \ mit&t&WtL. ffttA->Bfcd:t;A^C© 
(HI (b) ) *y h7 — $!48H*A-»Ci 

a-»bjh*a-»d$+»-7H— k-c^-sa^ s*$-y-7K— h 

fc6 2. 5%t?fe-g) 0 
[0 0 2 9] JfclC, g^A-»CA<, —?5tfJ— FB£m 

ft, 2 0CD-y-^maiC^flJ^4xfr:, B1 (c) CDftiSt- 
^•Iliv-^- l j7f-^#X.fto £T, MA-*BtA->D©S 
»W»«tA-»Ci:HB*l=-9-7tf— h$ttft 0 C+t 
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ft&tDfo—Tr* >i/v+'J*S2 0%S6t^ o CCD^J 

T V Hz X "T £ C t t? # & t v * ^ / ^ f c * H 1 z * ^ h9 
[0 0 3 0] **Wf=*5l^T. ttttl**l:i#«**U 31 

[0031] a. 1 mumpftttf 

}f^9I<h^CD-b>UXy v-l—U ><f\t. — CD ATM 

[0032] mm&m(Dm^)mm%mnt-&tzzb 

I*, ATM AALU^t^Ph3^«P#$»filct5 
□ — ^lCli2 0<Z>Pp1H#fc£ 0 m 1 IC, A A L^P h=3 

£ 0 AALKt frofc 3 tfv htzif%mm~t 

[0033] z<Bmm%mif&tztb\z, *mm<D&» 
i*. W3e<Dfio)»a>«a (atm- rmi 

TM - RMir;K* N KSHz^l/^a—rt(cjS?EaFi±&*tSo 
^C7)cfc 5&A TM ■ RM1z;UKJMSf*, ATMf-^t 

[0 0 3 4] C<Z)Bfi*J<Dfctol:: % ff L^i0A TM - R 

*s cfc ix« «« x >r v zl - u > ^<t>b*b * k m * « 0 

[0 0 3 5] A. 1. 1 ^mUX^rv-ZL-U 
H 2 l#\ ATM - RM-tr;UA<N r mA T M-x— Jr -te^SlC 

ess* * 4x § . si m « x v -l — u > <? mm <nmm <n » * 



:x^^f£. ATM - RMtib0^7li 1 ^SLTig 

£o ^tUi. -ttl^t). -tH^fgM2lCtJ3^x.^itj(3. 2 
O0ATMf~^ -feJU (N rm =2) $-<niH^So 'XlZ. 
ATM - RMiz/UI A<-y-^J«<«2*aLrilltti**ts 2 
O0ATMf^i!i^l<o PltiiZ. fiiH^COAT 

[0 0 3 6] d<D»*Ll^lllte(D^ffilCfc^T. 
[0 0 3 7] A. 1. 2 SfttMX^ryzx— U >^ 

^>o gfi«xyv^™u>^tt. jtr. ft0fii/\' 

fcATM - RMiz^Sl#0/<*V^T*aS?-rSo d^l^ 
P^Tr. X^va-7li*fcATM • RM-SMJfi 

tATM • RMjllff (ERM) ^3^>^ ^ltt#t"^Ci: 
(Ccfcor^^tl^o ERMll mz^ gfitilX^rvzL — 
^(Cj:oT«aa$H-5^CDATM * RMizJKO-If 
^-cfc U t*#^S^(3i§^^tl^)o ATM - RMtiHi 

± r (D «: fiffl/ <>y y t m v a Tmm prut & s t t ^# 

-^-(Df^t't £>titz atm - RM-tjist LTmmzti&mtz 

M- RM-tr;U#-^>E»<ERMj: y^h* t^&. *0ATM 
• E Rt^f A TMf™^ t 

*o toXU< , t LA TM - RMHz^E RM.<fc U ^ 

T(DSu<7)ATM - RMiz^U^ffl^L. ftOATM - RM 
-feJUj&<«0(t&*lS*-C?. ttfflWcfATMf-^t^ 
S^P7^7^ht5o ERM<Dfif*. *^&M«r* 
tt^o CKDB^OTicfctNT. "OuvOT^ V (ctocki 
ng out) "<ht^9ffl!i^*. #^CD-tr;UU- hTf/vy^T 
^ & A T Mx— £ -tr^U^® y ^^Xfl^S 5 fcftlcflSffl 

[0 0 3 8] ERMCDlS^$«#-r^BMf*. MS^tLfc: 

ATM" RM™as^^fc*pic±^^ct^ffiii-r 

^fc^^&'So Ztilt, A TMf — $ -teJlsffiJE L t % IRl¥ 
TfiB5"l$tL*c:i:*«aE-rs 0 -y-^ffi If (btzthtz, iz;u 

fcam^tifr^o f^lT»bATMf-^ti^lU 
«/<777rtt*t,/h*^f^WltbtlfcATM • R 
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So 

[0 0 3 9] A. 2 -tz;Mi&CD3aS 

[0 0 4 0] A. 2, 1 A TM ■ RMt^H^ 

(a) fC07F£+U +^Sfl2(Cj$lt£ATMx~^ 
;U2(Dti*^St*^^ttfcX h y— Alcfclf £l»*LT 
t^-tz;U^±i:^o LA>L&3&<t>. ATM - RMt;HI 

m*. ms (b) ic^^s^c:. «i**mx<d 

M-fe^2<Df-#>(C s gftflJX^rvzL™ : 7[*-tz^0, 1, 

-E-*t(4, -fe;b2 J3<fet;3 £^ n vOT*2 hfhiz 
&blZ+}-ymm 2 IZty U #^^)o ATMf-^ti«^ 
tiri^tttMt+tifti. ATM" RMt^«ftfitJI/2, 

3, 4*jj;t;5fz»Lr«ii**f4x<DEi36**i:*o 

[0041] "t<D£?tj:mmit, ^mm&zhu&mm 

>a:4ra±lcJ:oT«ftl$*tSo C<Dfaj±lcfcl^r . x^- 

va-7li, *0ATM • R Miz JU^fflSt" ^ft(C. N 
rm (C£D$iJ-e(*2) SCO A T Mx — £ iz;Ucfc U ^ < 51 
WIc^a^T^ ht*Ct*|»Co ^(DMCDSMII 
±i^> h^ITIE^tt/iC^^7F-rgl3 (fo) ICfcMf 

sx hu— AicjEnft**ir^*o 

[0 0 4 2] WWFffttUDfSmit, A TMf — ^ "iz J U tit 

xtK- h - h =j )\s£t;t:±&L>'< ^ti<"tfLizmm<D 

So fl&*. ATM^—^-tzJUtta^llIj^^ttfCUlSL^ 

l\, lot, *»««*U™hA<*Anw«E«i:*SHWrw 

*j«*tLTL^*iHy. nm±i)\,m^mmzLxi\m^ 

[0 0 4 3] ATM" RM-te)\sOtl^ymWl 1 X$zt>tL 
[0 0 4 4] *«)Xf7^[t ^flftJA^^T 

<Dit&fc8|;ft£ A TMT r «-$-b;u$fflS-rSfctolc. SfS 

ftHX>rv?zL— 'J >^ ■ T^=3*UXAICi&i0$*tS o X'tr 
Vi—^f*. *t/h*l^##0)<1-lte*lfcA TM • RM 

-tz^ (A. 1. 2!p#PJ SftOSSilJ/^y^T^mo 



**Moif&*lfc&* itttJCD A TM * RMt;USt\ 

So 

[0 0 4 5] A. 2. 2 ATMf-^t;bfeJ:l/AT 
M - RM1zJl4l^ 

<fc y«*t&ttffil*. ATMtATM-RMtJK/)!*^ 

fl*<0 3 (c) fZ|H^£tlTfc s y . ATMf~^tiH 
t A TM * RM-b;U2 A^^jSlftl fC^T^fct^TL^ 
-So ATM - RMtilxO$®llfct, 5««X^rvzL 
~7ttA TMf»*t;i/ 0 fe<fctf4 07^7^ h 

Lv atm-t-— 5n-b;u5^»j(»-rs e CtU£. iKrKRW 

Lfr^3->> hUlEfttBfZlfcoTfcy . *fl)ATM- RM 
-tz^^Klt^ti^lMfc. a^N r m^**W£ATM-r— 
£4ZJU - ^P^^r>y*<ff**L*CtlCtSori^o X 
^vi-7li *C1. t7il20ATM ■ RMir^l 
£*Olf. ATMf^til2fccl:t> i 3^^D7^7 r ) 

ht§ 0 C^tf^lSSi: L Til MI* (ATMf^tib 

[0 0 4 6] ^fPill*. A TM-x — $iz;UA<»«fl(/<^ 
77l^02O0ATM - R Miz JUfgfflrt t? N rm* l** 
*L«fc y^^t^A TM-t— Sri2;i/A<fc-Si: ^(CCD^ □ y 
<7TO h$*t*«fc5lc. hITIEX$I£;S#>Sc:<t 
fc<fcoTC<7>R3H^|Hiai-rSo ^P^r. tL^^^t 
2OC0ATM- RM-tr^^#ffiL^t^d:e>tt\ f^tt 
A*;/ ~2Tfry*<F>0 P VVT**? 20CDATM-RM 
ir;u^ffifflpJt6i:?d:S*-eMS^+iSo 2O0ATM- 
RMiz;U3&</^^^7rtlr#«E-T-5i:#. tl2O0AT 
M- RMtiliBi^ATMf-^tiKDi^Nr^y 
**l^t>fi. f(D<l:t5tlCtATM - RM-b;i/t 20 
(DATM - RM-te;ua)M<D±Ta>A TMf- $-fe;H*»J 

[0 0 4 7] M^if^CDcfc dlC. d(D±)^> KfttIEfnI± 

;Hi^^±i:^ 0 Z^8ttffiCD^lc#ffiL. ATM 
x — ^-tZ^H ch A TM - RMi?;U2 (Cj[}0 7lT. ATMf 
~$1zJl<4&titz&t>fi&ZblZ}%m£tLtzlK 
5?dTii^(Cfc^r. ^3^> hfTIEfpJ±^«-e$^tJiIJ? 

f£o . - . . . 10, 9,8,7,6, 3 f 2,5, 
0 o A. SlSlcfclNT. N r in<D*#tNl*Jt)#t4C:t 

[oo4 8] a. 3 mmmmcpyjim 
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ATM • RMizJH £ A T M "x — ^iz^2fc c fcU ; 3 

t;-fe;um#, -^^ffifiEi fccfctf3£M£*:;uictb«LT 
f^ATMf-^;i/OfcJ:{/1 *<*:?lfl*fre>£ a 
ltb*lf:ATM-RM (f*ltt2-CftS) JtOtOt 

X+rVzL — ^ltA TMx-~£-fe^2iSJ;tf3 £^7 P ^ 
■T^o -€-0)34114. #f L < LfcA TM - RMtiU 

[0050] ^^RMIHff (ERM) 23^>£f£, « 
IC % ^(zMS^tlfcA TM - RMiZvfUcT) — If^cfc U 
>t#< &*J:5fC|8^aF*tTfl|7Lt>*L*o ffbt^ATM 

»*'h£l^S*<7)ttl+ ^ttfcATM - RM-iziU£ LTlf 

m^H^t^iti^-oxt, ^owmtERMttm^fi 

tcbtelftllt, ATMf- £-te;M*Sf*f+e>*U ERM 

iF•ri>»^LL^IIM(7>ff^«^4[iI4^C^^^^. JfIJ?H+tiB 
iUtt 2 OCD A T Mir — £ -tZv/U$-^<h"^C<hlCcfc otlt 

[00 5 1 ] A. 4 fei^S 

[0 0 5 2] fflX^va»7^?gilfc<t{> 4 2 
£SoTSl»^&iz;b£f*oTl^ S3 (a) ICtk^ 
tl&M&^K&o CICQ^jfZ&^T. ATMf~^i!il/2 

**iS*tO«)1z;U4ATM • RM-tr;n xh&t£%5o 

[00 5 3] A TMx — $-te^U2*5cfcLP3 ^IB^Lfc 
X^va-7fW^}gil (Cfcl+S A TM • RMiz 

T\ X^rvi- ^1*. A. 3 Lfc. ATM-R 

Mlilff^x ATM* R Miz 

;u£*8t-*"6o ATMf-^tibOfccfcl/ 1 



[0 0 5 4] C<&m«*#*-r&fc«>. *#8)a>*oi: 

«:IIl|tJ/<^^T(D^T^ v >^< it, 2O0)ATM 
- RM1l)l'Xmtc£4n&&X\ ~fUt>-tE>. ±X(D/<yy 
T*<* A. 2. 2Sft-elil§Lfc. ^I^> hf^IE**(Z^ 

ote&-&\zt$l+&'<v?T<D^v Kl*. A 
TMf™^t^i< ATM - RM-t?>H.(h ^4X^^112 
CD A TM * RMt^JSto fflixyyi-- 

111/ ^7 7/ 5ci * ffiliE^ £ o 

[0 0 5 5] L^Lfcrt<&. ±IBln|±l*. D max + (N 
rm+2) /RMSlXv-va-U >^II»^5 0 C 

[0 0 5 6] /W^^-T >J»*CDfc*)f=:. X^rvi-'J 

tt^o /W y^^Ovtimt. £tz. -t)\s(D±Xiz£^X 
»l+ &*tSaffiA<D ma x+ (Nrm+2) /RCDte»®S 

[0 0 5 7] j*««fcJ:tf«««X>ri;i— U >y - 7 

0 5fccfct/^|6CD^P--5 1 -V"™ hfC^r^tirt^ 

mm-t&tz&iz, mmm^v^-^tzMLxmmwti 
mm %mn-?&zk tfi&mr* & %> 0 

[0 0 5 8] mWKDmtp, ttX^rvi-7Wt7 

^e>. mm%mK&tzfrtzm^is^^%^-fo mmm 
ticDtz^izmm^H^iEmtsmit, mommco^x, h 

[0 0 5 9] A. 5 7»vi-'J>yftB 

[0 0 6 0] Sf«xyvi-u ^<f<om. -trMmtklt 

ATMf-^tiH*tATM- RM-fejU|I^(DaS^ 
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Stf^ti^o ATM - RhA-teJim^O^mit, *ofc A 

ho m^^tttz^jum^mit, &<D&?\zm£*i&o 

[0061] p (3~~3p + p2) 

"To 

[0 0 6 2] ZCD^C C-e»6*t*o A. 1. 2®!"e 
±CDATM<t ATM - R Miz^bfiiffecDiJf ^(Dfc^lC^B <Z 

RMS Prms PRMS P PRMS 

A 1-p A 1-p 
L p A 1-p 
A 1-P L p 
LP L p 
PRMS* PPRMStf)**** fitAXI*L^»oSE»RMSi: 

|cMLTIE!*5» (PRMS" PPRMS) tMWm^t^m 

ATMf- ^i2;UH5fe<D«!S£«^r, it p N rm (3-3 
p + p2) A<»e»*LS 0 ^^7U~Af^XN 

[0064] CLR=p (3™3p + p2) 

ffH(CfcMf£ATM • RM-fe^a^^^O-tf^tfilfC 
M L T CD ^ A T M -fe ^ (7) L £ & fc 8 "T £ I * 5 * It ^ t> 

^lNN rm {D<i^^™"dDA TM ■ RMt/l'l^lCMLTl 
t**t*tl^c:i:A<ltSI"e*«o LA* LB C AMBIT?* 

ATM" RMir>flxti*<Dfr^fC?#i: $*l£ 0 Cftb20 
<7)J»*l*j3SL^lCfflSL. ATM • RMti««»^6 

[0 0 6 5] v s n u— -> a >36!i t 'Affimmtm 7 iz 

mzthxi^a x'r-v^-g ^^m^mm, wm^^ 

f^CD (after-schedul ing) ¥±^«*¥£S^o Z.(D?=y 



&l^£iE^&o ATM* RMtiUti<N rni (Z)ATM 

tlfc^U— AfcSLT. 2O0CitSRMSiPRM 
S A<^tS£*l£ 0 RMStt7b-A0ATM- RMt^ 
<?)fIttl^SL, P RMSI»7 U — Adfcl+S A 
TM - RMt^SIttiJito fiSCStt, 5« 

RMSiPRMSit 4 -oaym^^tzm^^t^it^M^ 

U 2fc<Z>« 1 T?S*?J**l-5o 
[0 0 6 3] 

[81] 

Prms * Pphms BWATMt*-- £ 

(1-p)2 pN^ 

P 2 N rm 

0- 4j:y/jN^tN) (z^ltjbc^o ttnt. mm^mtf 

[0 0 6 6] Hz;HB*:(D/^— X htt (burstiness) 

K*I4, -tr;Hi*A<iBc:*i:#lcttt%o-et. 

^t>tt^ir^ft<h ITJl^Wo ATM - RM±)\,m 

mm%mit£i£fzt%(j)^<D&ofj:s<-x hsoauMi 
mtmsizmfrtixi^o ¥^«*(£N rm ic^#t&i^ 

1- Mxif*. hgi£ n m \zfam-thz t iz&MZti 

— (D atm - &Miz)\sm^<DM±xmmmtzmt£tL& 

[006 7] IfiizELfcX-y vzl— U >£f - T^=T'J Xlx 

tzMLX. -frjisimPfmnm (cor) (4, TIBcofA 1 (c 

[0 0 6 8] 
[»1] 

A TM - RM-tzJUCDm^izm^X, N rm ™ 1 U ^ 
< 2 N rmc fc y'>&t^A TM-x — *-fe^U3!)<2-3a>|8lg-r-5 

^ u— A*^e>ffe^+Lfct>. ez^> (iSA. i. 2# 

Rg) o 1 O0ATM ■ RM-feJU^^^ fiS^P i: 2 OCDPHISt 
U~A^8IE$tlC i (N rm ^ i S2N m ) fiCD A 
TMf-^til^5i$lt TfB<D^2(Dcfc5fC^L 
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[0 0 6 9] 
[*2] 

[0 0 7 0] 

QOB» 2 Pj 

v-ymmownzmnL^m. cor^p t N m <omyj 

V&it-t&o 09fC^$tt^cfc5fC x OCROftteAT 

•£*U4. Nr ffl A<32tLta«J*tLfci:#, 1 O~30j: 
y /.h£ tMllC^it" £o CROfita>C0)KHI*. 

[007 1 ] (U 7 Jb^m 9 IzS^ftfc-x-* <h±IB#tH 

[0 0 7 2] A. 5. 1 Nrm^ilt? 

IB^JfcMLTATM « RM-tzJb^^tb^^C #9J 
«»C*fLT1 0 0/N rm o/ o( j)gft~/\A, 7 K£tS 

;MK#n*t* (cor) <tiz;u«ffeco/<--x httlnfJW 

[007 3] H9^b, 3 2<fcy;fc#lV ff mCD N rm (Z 
WLts llF£#*l*te: 1 O~30£ y/J\£^+#jS(BHrt 

^n-/ Kf*3. i25%iy/|^<, ^Hit^ £ 

*f > ' •feJUS^^-C. li^/\-X hft<&«*«*l*N 
rm=3 2 (i8^b) LT 7 <Z)/h£ tMi£f#0 0 
Hit. Nrm^l 2 8fc#L-V>6*tfci:#. 16*Tf±A< 

[0 07 4] C*t&<Z>«**#J*-r St. «32*<AT 

[oo7 5] to^o^mmit^mm^^-T. h&x 

a^fc-T^<#r*fc5i: stl^o ft*. it— 3 
fc*fl*ftlJ£fflte, *^l^I^/\--X hlcWLTtiotil 
< ££ffflfR]#fc&o tot, N rm (7)l>^*A&#i»Rl3:. 



So 

[o o 7 e] b gtt»w^«ffl-ra^^ h^yx 

i:tio^I#a)ATMX^ ^£i&^<t-r&o 

[0077] za^mmiz^^x. ±x<D y Ammmti<m 

MWI (transparent) X&& Q ^ttityzL, ~Ju bzuvco 

mLfj:i\ dtt^^p hzu\s%mi-z:t&x^&mmm 
it, ^H^mm<Dyay^>^m^m-r^tzmiz^ 

[0 0 7 8] B. 1 3-—*fw-m+)'n?~~ h 

f*. en oic^^tt^o zmfmLi^mmmmiz&i^ 
x, ^—$ftmit^m(DA a l u-f+BcftsKn* 

£HC <£> Q U. Black, "ATM: Foundations for Broadband 
Networks", Prentice Hall PTR, Englewood CI iffs. N 
J, 1995, pp. 137-180 1 A T M U^£#|H£;ft,fclV 
i£««J <k Sit ill X^V2-7lt SPL I T-fr^U-f -V 
i: LT*-5(+t>ttfc. CCQff Ll^ls-i^lzWfrti&o 
[o o 7 9] -vymffitf-kv hr^^iifctt, spl 

fit, jockufu p c (Defeat, x^vi-'j >^fcna-r 

[0 0 8 0] B. 2 »JWyS-»7K— h 

1 oiztsi^x^Miz^^xTfk^tt^o mwtzthoymm 

It, 5Rfi*Jg<DS|^Trv^U >^ - X£ h v Z?X 

Hfr£ti&x:?y ;nc-*to$4x* 0 

i*ofcA,i©is«3ft (^7t-yi) ^fijffl^ffiv^ho 
[0081] i^tzAsmm&m^H&^^k&'mzti 

tzh>, X^U ry$«#*va.— ;M*. *^»«(0a. ^ 

D~lfi^\ N rm fcJ:l>l(?)UPC<h, QoSlcP^3Lfr 
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<k#. X^U ^^il-§-^vn.™;Ki^ti^tiOS P L I 
T U>f AMCj&5#xy^zL--'J >^ - /^7^9?IL, 
^Hz™v (Hi 0lc*jlf*4) S-r— *Ei£*»ft«> 

P L I T U-f AM*. ^^If^^aLT-iz^X^v^-U 

[0 0 8 2] ftSHzrv K7'^- j* y-fe — S?I4„ fta 

«M*<D«. ^o-ib^\ N rm (^fli. *5cfctttfea>UPCl:: 

fly ^ b * * { m x > t- -< *r < i c in p> tt & # -c & § 0 

«MM»* ^il™^*fC/>^(D#Wffg^ ( I E) 

fftt^t. CCD®;*!*, «*fMfc3F;ftfcQ. 2 9 3 1 
«Xlc£#<Z>t§&£&g<!:^£ 0 "ATM User Network in 
terface (UNI) Specif (cation Version 4. 0, AF~UNJ™4. 
0", ATM Forum, (July 1996) £#BS<0C 1 0 
[0 0 8 4] t< t ot-«ttft*»li, ^™^> 

&£>o V. D. Merwe and L M. Leslie, "Switch lets and 
Dynamic Virtual ATM", Available from: http://www. c 
L cam. ac. uk/Reserch/SRG/dcan/ papars/im97_swi tch le 

ts.ps.gz. &&m<Dzt 0 zzv, nmrnmit, cor 

> ^-tz-vSil^i^ffiffi LTg^d^^o S . Vin 
oski, "CORBA: I ntegrat ing Diverse App I i cat ions wit 
hin Distributed Heterogeneous Environments", IEEE 
Communicat ionsMagaz ine, February 1997#fi§<7} Z 1 0 
[0 0 8 5] C. PNNI ^^fflf^g^ Ll^j£<P 

ca>«Ste. pnn i ;u— t-^ >^<hi^dSlcfc{f 

ivate Network-Network Interface Specification Vers 
ion 1.0 (PNNI 1.0). March 1996#Ri{DC t Q 
[008 6] HI 3±0>:7P— — hi*. HM(D P N 

n i ;u— ■ r;n3UXA<D-MW^«3t$i^0^ 

lt— Sfc£*i6o fc<t*ii. ;u— r->r A. 1 

wata. R. Izmailov, D. -S. Lee, G. Ramanurthy, B. Seg 
upta, H, Suzuki, "ATM Routing Algol i trims with Mult 
iple OoS Requirements for Multimedia Internetworki 
ng", E79-B IE ICE Transactions on Communications 8, 
pp. 999-1007. (Aug. 1996) fc<fctffi. Izmailov, A. I 



wata, D. -S. Lee f G. Ramanurathy, B. Sengupta, H. S 
uzuki T "Routing Algorithms forATM Networks with Mu 
Itiple Quality of Service Requirements", Proceedin 
gsof the First Workshop on ATM Traffic Management, 
December 6-8, 1995, Paris, France, pp. 349-356(c 

[0 08 7] pnni 
W«t£) . £fchj\ PNNni,™fo^tti(?)i 

zf«jXixCDSl3ffe<DPIi4^a§^g|< o KWfi. Hi 4 

[0 0 8 8] T--f >^W»»|l±*<DJ:ofc«< 0 X 
i^^^i l*W*«**x*»off<DSJ»lc»ptt-*o » 

ho!d<h£it«-f <2>o t LX^Sthreshold^jffiilTl^ft 
*(DXf ^ 3^(*XiF ^ ^3 Trfc-So t L^3~e&l^ 
^t>, ^CDX^^^X7 L ^^8-efe^> 0 X-x^^3IC 

lcoiNT5I&l£;rU «<**<^a $tt«o 

lc:*5t^r. W*N»#l-y-^Bf (HI 4 teN 2(7) if 

(ab-f O^Jtl (X^^^9fcJ:t/1 0) . ^tlb 

^1 3(cfcLNT. P¥l*5S*^lzoUTa»!$*t. ffSI 
[0 0 8 9] x-r >y«»»Jtt*a><fe3(c«< 0 X 

^^^1 ii**«x*j#oPT<7>5]»ic*nc'r* 0 

PNNI ;u— -x-f >y;*^l*X7 1 ^^2fcfct^r4^ 
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* (BfA<*f*lt&*i*c:i:A<T?#S) £6, ^£D£#. 

ho i> LX*<Sthreshold£i|*Tl*&#&. ^ODX^ 
^l4Xf'y?7tfty x of(*N»a^^Df (B1 5I£N 

[O O 9 0] D ftWKDJls—^r 4 ><?Hm 

[009 1 ] p. 1 i^foy^ah^ji 

A. Iwata, R. Izmailov, D. -S. Lee, G. Ramamurthy, 

B. Sengupta, H. Suzuk i I c cfc o T If Si tfatz, PNNI "Pr 
ivate Network-Network Interface Specification vers 
ion 2.0, btd-pnni-02.00", ATM Forum, September 199 
7 compliant protocol, "ATM Routing Algorithms with 

Multiple QoS Requirements for Multimedia Internet 
working", IE ICE Transactions on Communications; Vo 
I . E79™B,No. 8, August 1996, pp. 999-1007**, 

[oo9 2] t }u^tjxj*&^mim.$ftf$<kzf wmm 

§ (on™demand) "r ^ • ^va-il/Jftfflt 

i3\ hr?—- !7«s#fCcfcor*^ h^™^ * u 

-Y >"CttJt3F*tSo A. Iwata, R. Izmailov, D. -S. Le 
e, G. Ramamurthy, B. Sengupta, H. Suzuki, "ATM Rou 
ting Algorithms with Multiple OoS Requirements for 

Multimedia Internetworking", IE ICE Transactions o 
n Communications, Vol. E79-B, No. 8, August 1996, p 
p. 999-1007; fcjctf "Private Network-Network Interf 
ace Specification version 2.0, btd~pnni~02. 00", AT 
M Forum, September 1997£#BB<7> C 1 0 

[0 0 9 3] ^tmMLtzt^. JV—^r^ • T }\,zi 

«A<SeJ6**t*o dcDfSillzifc^T. ?Ph3iHiM 



[0 0 9 4] U >^<Df-^(D^fflpJtg^-b^U~ h(Z)« 
tifiaSie$tlfcl^\ -f-CDA v CRt Lxm^tt 
h 0 C(DT;b=f l jXAt-ta)tt1IB<D*6«c4»ffll*. A. 

Iwata, R. Izmailov, D. -S. Lee, G. Ramamurthy, B. 
sengupta, H. Suzuki, "ATMRouting Algorithms with M 
ultiple OoS Requirements for Multimedia Internetwo 
rking" IEICE Transactions on Communications, Vol. 
E79-B, No. 8, August1996, pp. 999-100733 <fc T/ R. I sma 
ilov, A. iwata, B. Sengupta fccfctfH. Suzuki, "PNNI 

Routing Algorithms for Multimedia ATM Internet," 
38 NEC Research &; Development 1, pp. 60-73, 1997C: 

[0 0 9 5] »|jfc#«S£ Zft<<— X^-f > - ir ^ > 

SA<fc4o 11 (7>#;£fcaiNT, »*Jf*. iLIESi(Z>;L> 

[0 0 9 6] 120, *yja*Mft*ar*. *#i**MI 

£»*jktivc*>. ^mttihmm^wi^mn^hzt 

tz^>izts^tiho t<D<komm\&, mmmmm^m 
-j&miz&mir h^tiz^^xmm^tiho 
z<Dmm^m<D-mttmAiztsi^xmmLtzo ±&Ltz 
m^oikmizts^x. i^tz/umm^m^tLht, * 
<D^z?mmtD±x{tmm.Ltzs<— x^-f > - y& ha^ 
i&mLxmk>tih* * i a>*a<z)^<D*BMe*^«tt 

[0 0 9 7] D. 2 y5ab-va>' : Efil' 

i i ic^^ti^o M±tf^icDy — Kcd^ h^^-f v*y - m 

mm&is&mmt Lxm^, ^itiiATM^^f 

XfohZtlZ)-£M£tLtzl\ Z(D*V h^ — ^71*. PN 

[0 0 9 8] PNNI (DBM^sk^Htz U >^ttEM*fl ( L 
SU) ^(7>U >^<Dtt»*^*v h^ — ^CDJSy 

iciA^-r^fc^fz#y - £iz<k->xmm£Hho c<z>« 

llfffgl*. iittO^IlM^. CTD, C D V. CLRfc 
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[0 0 9 9] #-b^a>BT«»»IBt»«MMI*<DBS* 

U—h£*t*o P0«l(c s PffiSHM (interarrival) B# 
Wit**:* »»Bft«l:»ES*ifc7>yA«»i: Lt 

vaiztt l raa«c«Lsa»?"r * - 1 i- * o xmm 

ho 

[0100] p. 2. 1 mm 

^t-&yav*>?mmfimi 2iz7r.$ti& 0 5 5Mb 

:? p v i £ *tfc e> s m% & h wl<w ymm i^m £ *t 

tlho 

[0101] *««**itai-r4t»n#**i.-6«fcdi=. 

#«a>fc #>$£*f :? a «/ * > cfWM t * ± -5 . c co*S 
CDf-<fc, Ztilt. j£w«-trJUA<A TMCQzi*? va > ■ 
tJ-'Jx>-x-v K^fcJU— "f-r V^c^-sT ft 

[0 10 2] 2 0©-y-^ttl«lC»«i-r-6»*lwj3LxT» 

^a7 + >^0S«[*> P¥^i®A^^-#i) (5 5Mb 
ps^U^W Mftk LT(S(S4 5%fCg§£ 0 

^ P * > -yWMl*. 2 »«lctt« L T 3 »«IIC» L T 

*#i^c<!:(cS££$ftfci*„ LfrL&^'t., 2$^x.r 

■oommz 3 «t y * < (»-^^ff «ic»fij-r-5 c 1 14, =1 

X hT*$f]-T?&l^<tlS£S&£ft-So 
[0 10 3] h 1 ?— 9ft«f*l*oH«<DS8)|jiA< 

ft&o <*><*: 5 fcSB&is. b r ?-'yt)<ik l )tzmn.ffi 



■ is-tvi-tnTx. 9 2%a>ft^fi8flSA«±ist?fcy» ^e- 

ft fc»«l*ffi&CD *&*4^P-v*> ^ 
[o 1 o 4] zttbk A. 5gfT*co-tz;u • b^ucD^* 
ITt5Ct4<, ^Wlc:7p-y^>?*£«'>-r£;: 

[0 10 5] 

yva-'J • -r)l>=t')Xl*<DtzthG>ftigTk v5 a. U 

O^p h3;u*<t**#T«££fcUc#«£*irr.5 
— ^ icfclf -5Ea^|f««DSFI=*t LT 4 5 %^Tic^P 

[0 10 6] **WI=Wr*f6©*M-¥»ft»l*. Sit 

Wot, fliiEc?) t mmfr bib^T-fc§f£?>? 0 

[ISffi(73ffl*4^0J] 

[0 1] (a) ~ (c) bD — V ■ h^Di/- , 

«6^(7);u-^^ >-?\ fccfci/lfa^-iilcD-^i^jF-rii-e 

[IH2] -b-IUCDIIlWIt^Mft-r-SfctofDA TM • RMHz 

[SI 3] fII!7tva-7 (N rm A^2lC^L^) T(D 
-b ; U m * CD 3Sb ^ $ ij* "T 0 T fe ■?> „ 
[04] X^ya-'J>^ (N rnl ^2i;f TCD-b 

[05] Knnwx-y vo.— u >y ■ T^3*uxA^i3ai 



(14) 



11-317754 



[16] «««x^^a.-ij>y • r^zf'jXA^iea 



[ 



[08] X^rva-U >^ - *Jl>8k9zZ?ny r << fr^nz 

[09] N rm ^S^^i±^<t ^0-iz;MHJ?^tt^O</^ 

7tfel.o 

[01 0] *«»«<Z)«i]»tT tf -5r«ttSg*S'*"r** 



§0 

in 1] nii±ni^ h9- ^^^mvh^o 

[013] JU— x^f ><f(Dtzfo(D--f&tfifj:7 U— A^- 
[114] x-f >^iw»ii**-rT;u=r uxAii 
[Hi 5] ;u-f ^ >m»S«t7;i/J'JXAS» 



[Hi J 



[B2] 



(a) 



(b) 



(c) 





XL 



mm - — 



■ mm 



mm 



CZ3 DATA* A- 
MM RMirJU 



[03] 



- 

Sterna 




(a) 



<W 




** ya ~' A AAAAAAAA 

aaiAAAAAi 

%te®7-*m:& 8n A A A 

a^Hjisnfcwa-. cB AAA A ^A AAA 

(c) 



§11 



k fdb A * A A * A A A 

yyy^^ 5 7 6 3 3 2 1 " 

rr u™3 Mi m m MM rm <^ MM 



^o>hijjE^nitai?]: S A A □ A A A 

— *T T~ 



8 7 



(15) 



1 1 -3 1 7 7 5 4 



[04] 



mm . 




& [jjl A A A A jC^3..E^3„nLlJ 



mm7~?m:& A A A A A A A A A 
A A A A A A A A 



[17] 





3.1 - 






3.05 - 






3 












2.95 






2.9 - 








IK 


2.85 - 






2.8 - 




A 


— . , 








n 


2.75 - 






2.7 - 




K 








2.65 - 






2.8 - 





10-05 0.0001 0.001 0.01 0.1 



[08] 



i 

m 

m 

JL. 

K 

I 




20 



40 60 80 100 120 140 



m 1 2] 



W 

e 

* 

A 

a 

In 



0.01 



-b y h 



9-x >y ^Tli 





15 25 35 45 55 



(16) 



¥fW\W- 1 1-317754 



[16] 



[19] 



upctt^l^r/N^^icD 

-by h 




YES-- 
t 




#0>RMt;H:?<:0)RMt 
1 ' 




NO 



ERM=ilSRMt*-a#ft1 



YES 




-100 















p^1e-1 — 












Dssl9-4 ** 




p=1e-5— 





8 10 14 18 22 26 30 



[013] 




ft 1 1 -3 1 7 7 5 4 



[B 1 O] 




'CD 



NATIVE 
AAL 



/Nsplit 



ATM 



PHY 



<2)/' /i3rfO'f>^7i-7 



CS-SAAL:*£&#tfAAL 



CS-AAL 

1 



saal| 



ATM 



PHY 



SAAlj 



ATM 



PHY 

3=3=r 



ATM 



3 [ 



i 



NATIVE 

CS-AAL 



SPLIT 



ATM 



PHY 



[Ell 1 ] 




m i 4] 

(BW»X) 




• /ty . y ~ K(5) 

O Jf- h^x-f • y- K(s) 

^ v-x/ja&y- K(64) 

1 244Mbps U > 9 (10) 

822Mbps UV? (110) 

™ 15511bps *J (48) 




0) 



(BW=X/2) 




(18) 



fSBB^P 1 1 -3 1 7 7 5 4 



im 1 5] 











(BW~X) 




















08540, ^U>Xh>, 4 -f>^r^r^> 
•x>X ^x-f r X3* - -f — ■ v— • ZL 
— - XX - x— - 



08540, ^ U >X h >, 4 -Ofw ^> 
tVX ^I-f , - — • v — - ZL 

— * XX - X — - -< >^7f*J 



